Mutagenesis and kinetic analysis of the active site Glu177 of ricin A-chain.
Ricin A-chain (RTA) is an N-glycosidase which removes a specific adenine residue from the large rRNA of eukaryotic ribosomes. As a consequence, the ribosome is inactivated and protein synthesis is inhibited leading to cell death. This report describes the effects on enzyme activity of specific mutations of the conserved active site Glu177. The activity of mutant proteins was initially screened using an in vitro translation system. It was found that mutagenesis of Glu177 to Lys led to an apparent total inactivation of the enzyme, Glu177 to Ala had a small effect on activity, whereas the conservative Glu177 to Asp mutation had a significant effect. The properties of Glu177 to Asp were investigated more closely. Mutant protein was purified from an Escherichia coli expression system and kinetic analysis of the depurination activity assessed using salt-washed yeast ribosomes. It was shown that the Km of the mutant protein was unchanged when compared to data of wild type RTA; however, the kcat was significantly decreased (49-fold compared to wild type RTA). This suggests that Glu177 plays a predominant role in the rate-limiting step of the enzymatic mechanism and not in substrate binding. These data are discussed in relation to other reports of ricin Glu177 substitutions.